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Abstract 
Industrial training program is a prerequisite course for all undergraduate students in the Faculty of Engineering & Built 
Environment (FKAB), Universiti Kebangsaan Malaysia (UKM). By having this training program, students are exposed to the 
responsibility of an engineer and engineering profession. This study was carried out to compare the students’ perception on the
benefit of the Industrial Training program for the year 2010. A 5-point-Likert scale questionnaire based on students’ perception
before and after industrial training were given to 318 trainee students in the faculty. All raw data were analysed using descriptive 
statistics and t-test measurement. The results show that there was a statistical different (p<0.05) between students’ perception
before and after the industrial training. These results also proved that the industrial training program is merely beneficial to the 
students in terms of engineering education improvement and engineering profession.
© 2011 Published by Elsevier Ltd. Selection and/or peer reviewed under responsibility of the UKM Teaching and Learning 
Congress 2011. 
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1. Introduction 
The industrial training program is one of the compulsory course for all engineering students in the Faculty of 
Engineering & Built Environment (FKAB), Universiti Kebangsaan Malaysia (UKM) as to fulfil the requirement of 
the bachelor degree. Students are permitted to undergo the industrial training after they have completed at least six 
(6) semesters of full-time engineering program or four (4) semesters of full time architecture programs. In line with 
higher demand and supply of professional engineers with skills and quality, this training program is also under 
requirements of Board of Engineers Malaysia (BEM) through Malaysian Engineering Accreditation (EAC 2006). 
Every year students in the faculty must undergo their industrial training with the aim to expose them to engineering 
practice and to familiarise them with actual implementation of engineering work. As reported by Garrick et al. 
(2004), on-job-training lead students to a conducive working environment, change of experience and knowledge in a 
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more innovative and creative approach. Besides that, a closer linkage between the university-industry may enable 
the students to gain and expose to the latest knowledge in an increasingly competitive world of technology 
(Kamarulzaman Mat et al. 2010).   
In connection with that, the training program may also provide students to gain more working experience in their 
own field. Based on the study given by the Ministry of Higher Education has found that the graduates failure in job 
replacements is because of a few factors such as lack of communication skills and weakness in the usage of English 
Language at the workplace (BERNAMA 2010; Mohd Fairus Awang et al. 2010). According to Azami et al. (2010) 
the feedbacks and comments from employers in Malaysia agree that engineering graduates in Malaysia are lacking 
of verbal and written communication skills (Basri et al. 2004); generic and non-technical skills (Lee 2003; 
Mohammad et al. 2004; Zaharim et al. 2009). Due to the concerns and comments given by the employers thus, 
industrial training which is included in the engineering education in Malaysia has long been considered as a process 
of refining characters and skills for employment in the workplace. The purpose of this study is to analyze FKAB 
students’ perceptions after and before the industrial training course. To address this purpose, answers to the 
following research were sought; (1) What are the students’ perception before and after undergo the industrial 
training course based on the 21-items included in the survey questionnaire? (2) What are the statistical differences in 
students’ performance before and after the industrial training? 
2. Methodology 
This study was carried out to all 308 engineering students who have involved in the training program for five (5) 
months starting from 5th April to 22nd August 2010. A 5-point-Likert scale questionnaire as the main instrument 
which contains three (3) main variables such as ‘knowledge’, ‘skill’, and ‘attitude’ were given to the students once 
they have completed their training. The questionnaire with 21 items were arranged to form a Likert-type scale with a 
five point spread ranging from ‘not satisfactory at all’ given as 1 to ‘most satisfactory’ given as 5.  
For the purpose of facilitating the presentation, the value of the scale 1 and 2 are grouped together and 
categorized as 'not satisfactory', while the value of the scale 4 and 5 are grouped together and categorized as 
'satisfactory' while the value 3 of the scale remain as ‘neutral’ or ‘no opinion’. Besides the 21 items included in the 
three main variables, the questions were also prepared to determine the respondents’ profile, company profile, 
training period and method of industrial training placement used by the students. To estimate the instruments’ 
consistency, Cronbach’s alpha was calculated and determined to be 0.948 for data perception before industrial 
training survey and 0.951 for data perception after industrial training survey. The value of Cronbach’s alpha for the 
two surveys are both very high. It indicates that there is a strong internal consistency among the 21 items included in 
the questionnaire. Table 1 shows the three main parameters with the number of items that involved in the 
questionnaire.   
Table 1. Main Parameter  
Parameter Information No. of Item Scale 
Knowledge
Items which involved is about 
knowledge and self ability 
students to use knowledge 
that there is. 
5
1 = ‘Not 
satisfactory at all’ 
to
5 = ‘Most 
satisfactory’
Skills
Skill which involves ability 
convey information, 




This involved student attitude 
in undergoing Industrial 
Training course at workplaces 
9
The primary data obtained from the questionnaire was analyzed using descriptive statistics as to obtain the 
demographic information of the students’ profile. The collected primary data were then analyzed by using inferential 
statistics method for the purpose of comparing the perception between before and after industrial training. Both 
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methods were used to get the demographic information and to compare the perceptions of group of students 
respectively. A statistical hypothesis given to the inferential statistics study is as follows:  
0 : a bH P P 
(There is no mean difference between students’ perception before and after training program) 
1 : a bH P Pz
(There is a mean difference between students’ perception before and after training program) 
   
where aP  = the mean of students’ perception before the training  
   bP  = the mean of students’ perception after the training
Using 95% confidence interval, if the mean student's perception before the training is larger or smaller than the 
mean students’ perception after the training, reject the null hypothesis. Otherwise, reject the alternative hypothesis 
and accept null hypothesis. 
3. Results and Discussion 
3.1. Demographic Information 
Table 2 shows the results of demographic analysis based on the descriptive statistics method. This demographic 
information represents the respondents’ profile involved in this study. Although the total number of students was 
331, only 318 students have completed and gave feedback to the questionnaire.  
Table 2. Respondents’ Profile based on Category
No. Category No. of items Percentage (%) 
1 Department
 JKAS 63 20 
 JKEES 69 22 
 JKKP 84 26 
 JKMB 92 29 
 JSB 10 3 
2 Gender
 Male 179 56 
 Female 138 44 
3 Race 
 Malay 179 56 
 Chinese 128 40 
 Indian 3 1 
 Others 8 3 
4 Qualification 
 Matrix  260 82 
 STPM 53 17 
 Diploma 5 1 
A total of 63 students (20%) from the respondents were from Department of Civil & Structural Engineering 
Department (JKAS), 69 students (22%) were from Department of Electrical, Electronic and Systems Engineering 
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(JKEES), 84 students (26%) from Department of Chemical and Process Engineering (JKKP), 92 students (29%) 
from Department of Mechanical and Materials Engineering (JKMB) and the remaining 3% were students from 
Department of Architecture (JSB). From the total respondents involved, 57% of them were male and 43% were 
female. Whilst according to the type of races, majority (56%) were Malay, 40% were Chinese, only 1% was Indian 
and the remaining respondents were foreigners including students from Borneo; Sabah and Sarawak. Based on the 
respondents qualification prior to entering UKM, 260 of them (82%) were Matriculation students, 53 students (17%) 
are those who finished STPM, and the other five students (1%) were diploma graduates. 
Table 3. Percentage of Students’ Perception Before Industrial Training 
Not Satisfactory Neutral Satisfactory Mean 
% N % N % N 
KNOWLEDGE    
Knowledge in the field of endeavour 18.6 59 39.9 127 41.5 132 3.2 
The ability to apply knowledge 15.0 46 38.8 119 46.3 142 3.2 
The ability to gain new knowledge 3.9 12 26.3 81 69.8 215 3.8 
Ability to solve technical problems 11.0 35 45.1 143 43.9 139 3.4 
Conscious of the need for continuous 
learning 
6.1 19 24.0 74 69.8 215 3.8 
SKILLS
Oral presentation skills 7.2 23 49.7 158 43.1 137 3.4 
Written communication 3.1 10 40.9 130 56.0 178 3.6 
Ability to communicate ideas 5.8 18 41.9 129 52.3 161 3.5 
Discuss skills 4.1 13 33.3 106 62.6 199 3.7
Ability to listen and respond 2.9 9 30.3 93 66.8 205 3.7
Ability to make decisions 5.3 16 38.8 119 56.0 172 3.5
Leadership 9.4 30 42.9 136 47.6 151 3.5 
ATTITUDE 
Good self esteem 1.2 4 20.1 64 78.6 250 4.0 
Self-confidence 4.7 15 31.8 101 63.5 202 3.7 
Good self-management 4.1 13 24.2 77 71.7 228 3.9 
Good time management 6.3 20 32.7 104 61.1 194 3.7 
Curiosity 1.9 6 22.0 70 76.1 242 4.1 
Ability to work independently 3.8 12 37.5 118 58.7 185 3.7 
Can adapt well 2.2 7 27.0 85 70.7 223 3.9 
Ability to work in group 2.2 7 24.4 77 73.3 231 3.9 
Able to work under stress 7.0 22 34.6 109 58.4 184 3.6 
Based on the feedback from questionnaires, the students’ perception before the industrial training were obtained 
and listed in Table 3. The percentage and the number of respondents for each of the 21-items in the questionnaire 
which has been categorized by three (3) main parameters were given in the table. The students’ perceptions ranged 
from a low mean value of 3.2 (indicating neutral) for the item ‘Knowledge in the field of endeavour’ and ‘The 
ability to apply knowledge’ to a high mean value of 4.1(indicating satisfactory) for the item ‘Curiosity’.  
Table 4 shows the percentage and the number of students’ perception based on 21 items after the industrial 
training. The mean value range for student's perception after having their industrial training program is improving 
from 3.9 (indicating neutral) of a low mean value for item ‘The ability to apply knowledge’ to a mean value of 4.5 
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indicating agreement) for item 'Curiosity'. Overall, a slight increment of mean value from 0.4 to 0.9 for each item 
involved shows a positive progress of students’ self changes.   
        Table 4. Percentage of Students’ Perception After Industrial Training 
Not Satisfactory Neutral Satisfactory Mean 
(%) N (%) N (%) N   
KNOWLEDGE             
Knowledge in the field of endeavour 0.6 2 7.3 23 92.1 291 4.1 
The ability to apply knowledge 0.7 2 11.1 34 88.2 269 3.9 
The ability to gain new knowledge 0.3 1 3.6 11 96.1 294 4.2 
Ability to solve technical problems 1.3 4 11.7 37 87.0 274 4.1 
Conscious of the need for continuous learning 0.3 1 4.3 13 95.1 290 4.3 
SKILLS
Oral presentation skills 1.3 4 17.4 55 81.3 257 4.0 
Written communication 0.9 3 12.3 39 86.7 274 4.0 
Ability to communicate ideas 0.3 1 10.8 33 88.9 272 4.0 
Discuss skills 0.3 1 6.6 21 93.0 294 4.2 
Ability to listen and respond 0.3 1 6.9 21 92.8 284 4.1 
Ability to make decisions 0.6 2 10.5 32 88.9 172 4.0 
Leadership 1.2 4 17.7 56 81.0 256 4.0 
ATTITUDE
Good self esteem 0.3 1 3.2 10 96.5 305 4.4 
Self-confidence 0.6 2 5.7 18 93.6 296 4.3 
Good self-management 0.6 2 6.6 21 92.7 293 4.3 
Good time management 0.3 1 7.0 22 92.7 293 4.3 
Curiosity 0.3 1 2.5 8 97.1 312 4.5 
Ability to work independently 1.3 4 6.4 20 92.3 289 4.2 
Can adapt well 0.9 3 4.2 13 94.9 297 4.3 
Ability to work in group 0.3 1 3.8 12 95.8 300 4.3 
Able to work under stress 0.3 1 7.0 22 92.7 290 4.2 
3.2. Inferential Statistics 
Descriptive statistics deal with the characteristics of available data. Inferential statistics are concerned with 
extending conclusions beyond the immediately available data. The identity of the statistical test depends on the 
nature of the data and the questions to be answered. Usually, a significance test is performed whenever it involves 
comparing a calculated test value to some critical value for the statistics. The finding is significant; the probability is 
small that the difference or relationship happened by any chance if the p-value is less than the critical alpha level 
(p<alpha). In this current study, the data comparison for students’ perception before and after the industrial training 
was carried out using t-test measurement. Research question two (2) sought to find the significant difference in 
students’ perceptions in terms of performance in the time of Industrial Training. Table 5 shows the summary of t-
test measurement and the total subtraction of mean before and after the Industrial Training for each main parameter 
involved; refer Table 3 and Table 4. From the table, it can be seen that all the parameters involved are statistically 
significant with the parameter ‘knowledge’ (t4=-7.34, p<0.05), ‘skill’ (t6=-18.6, p<0.05) and ‘attitude’ (t8=-14.8, 
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p<0.05). Hence, based on results provided, the current study rejects the null hypothesis and accepts the alternative 
ones. 
Table 5. t-Test 
Test difference 
between groups ,before beforeX sd  ,after afterX sd  before afterX X  d.f t-test  p-value 
Knowledge 3.48,0.30 4.12, 0.15 -0.64 4 -7.34 <0.05 
Skill 3.56, 0.11 4.04, 0.79 -0.48 6 -18.6 <0.05 
Attitude 3.83, 0.17 4.31, 0.09 -0.48 8 -14.8 <0.05 
4. Conclusions 
In conclusion, the analysis on the students’ perception towards their work performance before and after having 
industrial training program has been achieved through the questionnaires. The t-test result (p<0.05) for all the three 
main parameters; ‘knowledge’, ‘skill’ and ‘attitude’ shows a significant difference in the mean of students’ 
perception before and after they have their industrial training course. From this, study also proves that there is a 
postitive self-changes based on the students’ perceptions towards their performance at the industrial training 
workplace. It shows that industrial training is such an effective course at preparing FKAB’s students before entering 
the real job environment after graduation.    
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